This paper aims to find the dependence of the important European corporate CDS (Credit Default Swaps) indices and some selected country CDS of industrial production. While the existing literature acknowledges the importance of macroeconomic factors in determining CDS spreads from a general perspective, the importance of economic growth for individual firms, banks, and countries has not been examined in detail. The main hypothesis of the paper claims that weaker ratings are more growth-sensitive than better ratings. This means that the CDS will react more strongly to the industrial production when the rating is weaker. The authors analyzed the European CDS indices of investment grade, high yield enterprises, senior bank debt, and subordinated bank debt with a linear OLS (Ordinary Least Squares) regression. While the authors had to reject their main hypothesis for the European indices, they could prove their hypothesis concerning the country perspective: The German CDS has the weakest relation to industrial output, and the authors' hypothesis can be confirmed tendentially concerning the correlations of the more weakly rated countries (European periphery), which are much better. Surprisingly the correlation between peripheral country CDS and industrial production is much stronger than the correlation of corporate and bank CDS and industrial production. (ISDA Swapsinfo, 2016) . This huge reduction of approximately 75% of traded volume may be correlated with the rising regulatory frameworks within the banking industry. CDS are widely used to reduce credit risks of countries, banks, or enterprises in general and are moreover considered for hedging speculative activities. In contrast to corporate bonds, the market of CDS shows much more liquidity and CDS are declared in basis points and not in total return ratios as seen in bond markets.
empirical studies, Blanco, Brennan, and Marsh (2005) found out that the volatility of equities and the rating show much more influence on CDS premiums than on the return of corporate bonds. Lahiani, Hammoudeh, and Gupta (2016) identified a non-linear correlation among prices of assets, energy, federal funds rate, and CDS premiums. Chiaramonte and Casu (2013) investigated the determinants for bank CDS but did not go into the relationship of real economic variables.
Less research has been done to find the relationship between economic growth and CDS premiums. Tang and Yan (2010) were the first authors to investigate this relationship. Tang and Yang found a negative relationship between economic growth and CDS premiums, which means that stronger economic volatility leads to higher CDS premiums.
At the same time, similar research was carried out by Baum and Wan (2010) , who also wanted to find out the influence of macroeconomic volatility on the CDS premiums of numerous corporates. The authors defined macroeconomic volatility through the variance of GDP growth, industrial production, and the monthly yields of the S&P 500. They interpolated the quarterly GDP with the industrial production data to monthly figures (Baum & Wan, 2010 , pp. 1164 -1165 . It has to be noted, though, that Baum and Wan do not provide information regarding the country or region for which they used the GDP growth rate and industrial production. They showed a clear significant influence of macroeconomic volatility and CDS premiums. Baum and Wan could identify the statistical relationship for companies up to the BBB rating but only a less pronounced relationship for companies with a high yield grade (Baum & Wan, 2010 , pp. 1169 -1170 . Baum and Wan (2010) used data for the period of 2001 -2006 , whereas Tang and Yan (2010 took data for the period of 1999-2006. The results of both studies were confirmed by Kajurova (2015) , who claimed that the influential factors differ according to several market conditions. Kajurova (2015) did not consider industrial production and GDP growth as factors of influence for CDS premiums but pointed out that macroeconomic volatility is defined as an implicit volatility of financial markets (Kajurova, 2015 (Kajurova, , p. 1115 . The advantage of Kujurova's study lies in the fact that she examined more periods, namely the pre-crisis period, the crisis period (2008/2009) , and the post-crisis period.
Other studies discussing the economic growth and CDS include Yuang and Pongsiri (2015) and Kim, Salem, and Wu (2015) . They reported an influence of macroeconomic variables and macroeconomic news on CDS premiums. Yuang and Pongsiri (2015) investigated the influence of fiscal policy and economic prospects on sovereign European CDS. Economic growth is understood as a mix of econometric variables. The future GDP is a variable influencing sovereign CDS. Yuang and Pongsiri (2015) indicated the influences of fiscal deficits on CDS (see Yuang & Pongsiri, 2015, pp. 67-70) . Kim et al. (2015) moreover found evidence that macroeconomic news influence sovereign CDS.
Some studies focus on the influence of the financial crisis on the correlation of growth rate and CDS. In a detailed analysis, Kalbaska and Gatkowski (2012) showed that correlations between countries before the so-called financial crisis are generally less pronounced than after the crisis. Correlation figures of CDS premiums of Germany compared to European countries with ratings lower than BBB are less pronounced after 2009 than correlation figures of CDS among the countries with a rating of less than BBB (Kalbaska & Gatkowski, 2012, p. 664) .
More analyses of CDS of European countries can be found, for instance, in the studies of Alter and Schüler (2011; , Aizenmann, Hutchison, and Jinjarak (2011), Archaya, Drechsler, and Schnabl (2011) , Dieckmann and Planck (2011), and Ejsing and Lemke (2009) , but those studies did not concentrate on the relation between industrial production and CDS.
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In this paper, the authors concentrate on the influence of European countries, banks, and corporates with respect to CDS premiums within the time period of October 2011 to February 2016. The authors define the growth of industrial production as an economic development. The aim of the paper is to extend and add to the above mentioned studies with current data. In addition, the authors want to show that premiums of CDS in peripheral countries, like Spain, Portugal, or Cyprus, are more growth-sensitive than the CDS premiums from Germany. The same can be seen as true for bank and corporate CDS. A higher default risk means that the CDS premium should be more growth-sensitive than a corporate with a lower default risk. For example, subordinated bank CDS and high yield corporates should react more sensitively to industrial production, which means that the correlation is stronger than for senior bank CDS or investment grade CDS. The authors calculate the correlations by using a linear OLS (Ordinary Least Squares) regression.
Methodology and Data
In the authors' study, they use a time series from Bloomberg in a monthly resolution from October 2011 to February 2016 to show a correlation between industrial production and CDS premiums. The authors took into account the yearly growth rates of industrial production. From the country perspective, the authors used 17 countries of the Eurozone with different investment grade ratings (see Table 1 ). Additionally, European CDS indices for investment as well as high yield grade were used, and senior and subordinated bonds of banks were considered. The authors used 5-year CDS for all countries and corporates. Table 1 summarizes the rating of the chosen countries. 
Econometric Analysis of Data
The econometric analysis presented below is divided into two parts: first, a country analysis; and second, a corporate analysis.
Data Analysis European Sovereign CDS Market
The authors first investigate the annual change of the European industrial production with respect to the level of the corresponding 5-year CDS. The data of industrial production and CDS show a time lag of one month, as indicated in equation (1). This lag arises as a consequence of the time release of the data, i.e. data of industrial production are released within the fifth and tenth day of the subsequent month.
The authors performed a linear regression taking into account the 99% confidence interval and found a strong correlation between European industrial production and CDS premiums. Table 2 summarizes the results. Countries with ratings of BBB and below show a more pronounced correlation between industrial production and CDS premiums. Surprisingly, Portugal has a correlation similar to Germany. However, as Cyprus, Spain, Italy, and Slovenia have the highest correlations, the authors' hypothesis of weaker ratings being more growth-sensitive than better ratings is tendentially supported by the data analysis. For the authors, it was also an interesting question whether the correlations improve when they take the industrial production data of the several countries as the independent variable. Normally, the relationship should improve. Table 3 summarizes the results and shows a slight increase of the correlations for peripheral countries (with the exception of Italy). The strongest drop in the correlation values is given for Germany approaching practically the value of zero, which means that no correlation can be derived.
When these results are compared to those shown in Table 2 , Spain surprisingly has the strongest correlation, whereas Portugal and Cyprus show fewer effects of the correlation. In comparison to the results of Table 2 , the authors' hypothesis of weaker ratings being more growth-sensitive than better ratings can be supported better with the industrial production data of several countries. On the one hand, there is no EUROPEAN CDS PREMIUMS AND INDUSTRIAL PRODUCTION 260 correlation for the high grade countries like Germany, Finland, and Austria. On the other hand, lower graded countries have relatively high negative correlations.
Compared to the studies of Yuang and Pongsiri (2015) , the authors could show that lower rated countries are more growth-sensitive than high grade countries. Nevertheless, it has to be noted that the authors have an autocorrelation, and therefore the validity of the results is limited. 
Data Analysis of Corporate and Bank CDS
Table 4 (below) shows that the correlations between the European industrial production and banking and corporate CDS are quite similar to the ones described above. For the confidence level of 99%, all p-values show significant values. The authors' hypothesis of weaker ratings being more growth-sensitive than better ratings has to be rejected because bank senior CDS have a better correlation than bank subordinated CDS. Concerning the corporate CDS, the correlation between high yield and investment grade is approximately the same. The analysis could be extended: It would be interesting to calculate the correlations between the industrial production of the countries and the bank and corporate CDS of the various European countries. The correlations should be better for banks and corporates from countries with a weak rating. This assumption is based on Alter and Schüler (2011; and Avino and Cotter (2014) . Alter and Schüler (2011; claimed that the CDS of banks follow the sovereign CDS. However, their analysis was based on older data. The study of Avino and Cotter (2014) showed with data from the time period of 2004-2013 that bank CDS from Germany and Sweden strongly affect the development of sovereign CDS, whereas CDS from countries like Portugal or Cyprus are strongly influenced by sovereign CDS.
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Conclusions
First and foremost, it has to be pointed out that the validity of the data is limited. The period under review is also relatively short, but this is not unusual for CDS research. In the authors' analysis, they could show that especially sovereign CDS are strongly correlated with industrial production. The authors' main contribution to research is that they could demonstrate that European peripheral sovereign CDS are better correlated with industrial production than Germany and the other core countries (from 2011-2016) . The best correlation was for Spain.
The initial hypothesis claimed that countries and corporates with a lower rating were more growth-sensitive than countries and corporates with a better rating. While initial hypothesis is not completely in line with the results, there is the tendency for the hypothesis to be true. The hypothesis fits better for CDS premiums and the national industrial production.
Concerning the European industrial production, there are good correlations for all countries. For the core countries, the authors would have expected a much weaker relationship than the results indicated. This could mean that the CDS premiums were more dependent on the global economic development than on the national development. Probably the European debt crisis of 2011-2012 made the core countries more sensitive to the European and global growth perspective.
The authors' results add to the many studies investigating the macroeconomic influences on CDS demonstrating the relationship between economic growth and sovereign CDS. Apart from economic growth, also other macroeconomic variables, such as money market and equity volatility, have an impact on sovereign CDS. Especially during the financial crisis, the relationship between market volatility and CDS was much higher than that of industrial production and CDS. The crisis started on the financial market and affected the real economy later. From 2011 to 2016, the relationship between industrial production and sovereign CDS is much stronger than during the crisis period. Apart from budgetary problems, economic growth is an important factor, especially for the peripheral countries.
Concerning the relationship between European corporate and bank CDS, the authors' hypothesis of weaker ratings being more growth-sensitive than better ratings could not be confirmed. Contrary to the work of Baum and Wan (2010) , the authors' linear model for high yield CDS is significant, but the correlation of the investment grade CDS with industrial production is almost the same as for high yield CDS, which contradicts their hypothesis. However, the factor of industrial production in general explains well the CDS of the corporates. Many studies have already shown this relationship.
Concerning bank CDS, the authors also had to reject their hypothesis because the correlation between subordinated bank CDS and industrial production is weaker than that for senior bank CDS. It would be interesting to make a more detailed analysis of bank CDS, for example for different countries. The relationship is supposed to be better for peripheral banks than for core country banks.
